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Streamflows in the Snake and upper Columbia River 
often differ. When one river’s use is particularly 
constrained, the other may be used more to help meet 
the total fish, power, flood control and other needs. 
(During spring and summer, the AGC capability of the 
lower Snake River dams is limited by the requirements 
of fish operations at these dams.)

Snake River dams contribute to 
transmission system reliability
The lower Snake River dams are integrated into the 
transmission grid by a long 500-kilovolt transmission 
line that runs from western Montana to eastern 
Washington. Other generators are also connected on 
this transmission path. 

The lower Snake River dams provide necessary voltage 
regulation on this long transmission path, keeping the 
system reliable.

Similarly, because the Snake River dams lie east of  
the other federal generators, they provide a significant 
technical contribution to transmission grid reliability. 

Absent generation at these projects, the carrying 
capability of certain major transmission lines would 
have to be reduced.

Hydro’s flexibility helps support 
wind power
Wind is booming in the BPA transmission grid. Today, 
the agency expects to see about 6,000 MW on line by 
2013, which is expected to give BPA the highest ratio 
of wind power to load of any power system in the 
United States.

Because wind power is 
variable, it must be 
complemented with other 
generation that can be 
increased when wind 
unexpectedly dies down 
or decreased when the 
wind blows harder. 

Hydropower is an 
exceptionally valuable 
source of this capability:

Lower Monumental Dam — capacity 810 MW, energized 1969
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BoundaryAutomatic Generation Control on federal dams

Automatic Generation Control allows federal hydro operators to use the lower Snake 
River dams to meet loads minute-to-minute while using the Columbia River dams to 
support wind power. There are 31 federal dams in the Columbia Basin; the 10 largest 
have AGC capability.

Federal dam on automatic generation control

Federal dam

Non-federal dam

Columbia River Gorge wind projects

 � Dam operators can 
start, stop, increase or 
decrease generation by 
hundreds of megawatts 
in seconds to minutes 
(if water is available).

 � Natural gas-fired 
combustion turbines 
are next fastest in their 
ability to quickly 
increase or decrease 
output. 
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 � Thermal plants such as nuclear and coal-fired 
generation take many minutes or hours to achieve 
similar ramps. 

To maintain system reliability with more than 2,800 MW 
of wind power in its grid, BPA now adjusts hydro 
generation up or down by as much as hundreds of 
megawatts within individual hours to counterbalance 
unexpected increases or decreases in wind generation. 
BPA generally makes these within-hour adjustments at 
mainstem Columbia River dams while using the lower 
Snake River dams to help meet loads. 

The four lower Snake River dams carry roughly one-
quarter of BPA’s operating reserves, capacity that 
utilities are required to have available to meet 
unexpected hourly changes in load. Without the 
flexibility and operating reserves that these dams 
supply, BPA would lose a substantial amount of its 
ability to deliver energy to the power system.

Costs to replace the output of 
the lower Snake River dams
As described in the Council’s Sixth Power Plan, the 
region can meet 85 percent of its expected load growth 
with cost-effective conservation (estimated at 5,900 aMW 
over 20 years). In addition, the Council’s plan estimates 
the region can add 4,500 MW of new wind power. Some 
natural gas resources will be needed to meet remaining 
load growth and to provide capacity and flexibility for 
integrating wind generation and meeting peak loads.

Because the region is already planning to achieve all 
cost-effective conservation and renewables, the 
Council found that replacing the four Snake River dams 
would require “1,103 aMW of energy with 437 aMW 
coming from carbon producing resources, not including 
increased imports that would also most likely come 
from carbon producing resources.”3 

The Council’s analysis also found that replacing the 
power from the four lower Snake River dams would 
cost an estimated $530 million annually, resulting in an 
increase in BPA’s wholesale power rate of 24 percent  
to 29 percent.4 

Similarly, BPA’s own analysis found that replacing the 
power from the four lower Snake River dams would 
cost the Northwest $444 million to $501 million  
(net of the dams’ annual $38 million operation and 
maintenance costs), increasing BPA’s wholesale power 
rates by roughly 25 percent. 

Conclusion
The four lower Snake River dams are important to the 
Northwest’s power needs, provide important support 
for the transmission system and help keep our system 
low in carbon emissions. 

3 Northwest Power and Conservation Council, “Sixth Northwest 
Power Plan” (Feb. 2010), Chapter 10.

4  Ibid.Little Goose Dam — capacity 810 MW, energized 1970

Without the flexibility and operating 
reserves that these dams supply, 

BPA would lose a significant 
amount of its ability to deliver wind 

energy to the power system.


